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(54) MOTOR CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a motor 
controller which controls a high voltage motor without 
requiring a high-voltage battery, improves the 
maintenence ability because the safety for battery 
exchange becomes high, and enable reduction in 
size and weight simultaneously with energy saving. 
SOLUTION: The motor control comprises the battery 
1 for generating the prescribed DC voltage, a 
bidirectional type voltage setup chopper unit 2 for 
setting up a DC voltage generates from the battery 1 
to obtain an inverter 4 for driving a motor 6, based on 
the setup voltage, and an electrolytic capacitor 3 that 
is connected between the bidirectional type voltage 
setup chopper unit 2 and the power supply for driving 

the motor 6, in order to smooth a DC voltage of the bidrectional type voltage setup 
chopper unit 2. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motor control unit which carries out drive 

control of the AC motor (a synchronous motor, induction motor). 

[0002] 

[Description of the Prior Art] Drawin g 8 is the circuit diagram showing an example of the motor 
control unit called the conventional dc-battery drive servo amplifier. The DC/ AC converter 24 by 
which this makes the power source of alternating current 100V or 200V from the direct current 
voltage of the low voltage dc-battery (E) 1 of 12V or 24V, and a dc-battery 1, The converter section 
25 which comes to carry out bridge connection of the diodes D21-D26 which rectify the alternating 
voltage of a converter 24, It is what changes the direct current voltage of the converter section 25 
into alternating voltage, and is impressed to AC motor (M) 6. The inverter section 4 which consists 
of diodes D3-D8 which carried out bridge connection of a switching device, IGBT(insulated-gate 
bipolar transistor) T3-T8 [ for example, ], and were connected to reverse juxtaposition at each IGBT, 
respectively, The smoothing capacitor 3, for example, the electrolytic capacitor, which carries out 
smooth [ of the output direct current voltage of the converter section 25 ], The resistor 27 which is 
connected between the input side of the inverter section 4, and the output side of the converter 
section 25, and consumes the regeneration energy of AC motor 6, and a switching device, for 
example, the series circuit of IGBT28, Carry out on-off control of IGBT28 to IGBTT3 of the inverter 
section 4 - T8 list, or It consists of a control section 26 for carrying out adjustable [ of the electrical 
potential difference which controls the switching device of the inverter section 4 and is applied to 
AC motor 6 ] in response to the torque command from the outside, a rate command, or a location 
command, and controlling AC motor 6. 

[0003] Thus, since the converter section 25 which comes to carry out bridge connection of the diodes 
D21-D26 which rectify alternating voltage although the inverter section 4 of a dc-battery drive servo 
amplifier is connected with a dc-battery 1 in the example of drawing 8 is made to intervene, the 
regeneration energy of the inverter section 4 when being turned on the turning effort from the load 
driven to the time of moderation of AC motor 6 or AC motor 6 cannot be revived to a dc-battery 1 . 
[0004] Drawing 9 is the circuit diagram showing the other examples of the motor control device 
called the conventional dc-battery drive servo amplifier, and this example removes the series circuit 
of the DC/ AC converter 24 of drawing 8 , the converter section 25, and a resistor 27 and IGBT28. 
Thus, by constituting, the regeneration energy of the inverter section 4 when being turned on the 
turning effort from the load driven to the time of moderation of AC motor 6 or AC motor 6 can be 
revived to a dc-battery 1. In this case, it has the same composition of having connected to the direct 
inverter section the high-pressure dc-battery which carried out the series connection of many low- 
pressure dc-batteries like drawing 8 , for example as a dc-battery 1 . 
[0005] 

[Problem(s) to be Solved by the Invention] With the configuration of drawing 8 described above, 
since the regeneration energy in the inverter section 4 from AC motor 6 cannot be revived to a dc- 
battery 1, the regeneration energy of the inverter section 4 is stored in the electrolytic capacitor 3 
connected between the power-source bus-bars PN of the converter section 25, but when the electrical 
potential difference of regeneration energy becomes beyond default value, in order to consume by 
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generation of heat of a resistor 27 using a resistor 27 and IGBT28, the futility of energy arises. 
Moreover, when regeneration energy is large, since a resistor 27 serves as large capacity, there is a 
fault in which a dimension also becomes large and a component-side product and cost increase. 
[0006] There are the following troubles in drawing 9 . Generally, the component of a 600V proof- 
pressure specification is almost the case supposing IGBT connecting AC200V to rectification and 
the DC power supply which carried out smooth. For this reason, since IGBT is efficiently used for 
the servo amplifier and the inverter section 4 which use a dc-battery power source, they are using 
battery voltage, making it high. Therefore, risk follows on a dc-battery charge activity or exchange. 
Moreover, in order to make an electrical potential difference high, many low voltage dc-batteries 1 
must be connected to a serial, or the special dc-battery which carried out the series connection inside 
must be used. 

[0007] Since it is such, in order to lower battery voltage conventionally, there is the approach of 
replacing with IGBT and using the power metal-oxide semiconductor field effect transistor of low 
pressure-proofing as a switching device which constitutes the inverter section 4 of drawing 9 , and 
this is [ a disadvantageous point / plentifully ] for the following reason and is not realistic, either. 
[0008] 1) In order to make induced voltage of AC motor 6 small, an amateur current must be 
enlarged, and, for this reason, the switching device of the inverter section 4 must be enlarged, and 
the electric wire between the inverter section 4 and AC motor 6 must be made thick. 
[0009] 2) Since the ratio of a fall of inductance omegaLI becomes large to battery voltage, 
inductance omegaLI of AC motor 6 must be made small as much as possible. Therefore, a switching 
frequency must be raised and switching loss increases. 

[0010] 3) Since the ratio of the voltage drop of inductance omegaLI and the voltage drop of a 
switching device becomes large to battery voltage, the electrical potential difference impressed to 
AC motor 6 becomes small. This also becomes the cause by which an amateur current becomes 
large. 

[001 1] 4) With the inductance of DC-power-supply Rhine, a ratio becomes [ the voltage drop in 
current rate-of-change di/dt ] large to direct current voltage. This becomes the cause by which the 
electrical potential difference impressed to AC motor 6 becomes small. 

[0012] This invention was made in order to remove the above troubles, and although a motor with a 
high electrical potential difference is controlled, a high-pressure dc-battery is unnecessary, the safety 
at the time of dc-battery exchange becomes high, its maintenance nature improves, and it aims at 
offering the motor control unit energy saving and whose small lightweight-ization are attained to it. 
[0013] 

[Means for Solving the Problem] In order to attain said purpose, invention corresponding to claim 1 
The bidirectional mold pressure-up chopper equipment which acquires the power source for carrying 
out the pressure up of the direct current voltage which the accumulation-of-electricity equipment 
which generates predetermined direct current voltage, and said accumulation-of-electricity 
equipment generate, and driving a motor based on this pressure-up electrical potential difference, the 
capacitor which is connected between the power sources for driving said bidirectional mold 
pressure-up chopper equipment and said motor, and carries out smooth [ of output quantity of 
electricity of this bidirectional mold pressure-up chopper equipment ] — since — it is the becoming 
motor control unit. 

[0014] In order to attain said purpose, invention corresponding to claim 2 is constituted as follows. 
That is, said bidirectional mold pressure-up chopper equipment supplies power to the power-source 
side for driving said motor from said accumulation-of-electricity equipment, when said motor is in a 
power running condition, and when said motor is in a regeneration condition, it is a motor control 
unit according to claim 1 which is what operates so that power may be stored in said accumulation- 
of-electricity equipment. 

[0015] In order to attain said purpose, invention corresponding to claim 3 is constituted as follows. 
That is, said accumulation-of-electricity equipment is a motor control unit according to claim 1 
which consists of the dc-battery which can be charged, capacitors, or such combination. 
[0016] In order to attain said purpose, invention corresponding to claim 4 is constituted as follows. 
That is, the power source for driving said motor is a motor control unit according to claim 1 which 
consists of the inverter section which changes a direct current into an alternating current. 
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[0017] In order to attain said purpose, invention corresponding to claim 5 is constituted as follows. 
That is, said bidirectional mold pressure-up chopper equipment is a motor control unit according to 
claim 1 which is what controls this output voltage to the alternating voltage which the power source 
for driving said motor needs according to the rate of said motor. 

[0018] In order to attain said purpose, invention corresponding to claim 6 is constituted as follows. 
That is, it is the motor control unit according to claim 1 which put side by side what consists of the 
converter sections or the power plants which change a source power supply into said bidirectional 
mold pressure-up chopper equipment at a direct current, or such combination. 
[0019] In order to attain said purpose, invention corresponding to claim 7 is constituted as follows. 
That is, said bidirectional mold pressure-up chopper equipment feeds back this output voltage, and is 
a motor control unit according to claim 1 which is a configuration controllable to any value about an 
electrical potential difference. 

[0020] In order to attain said purpose, invention corresponding to claim 8 is constituted as follows. 
That is, when juxtaposition connection of the converter section which changes an alternating current 
into the output side of said bidirectional mold pressure-up chopper equipment at a direct current is 
made, it is the motor control unit according to claim 1 whose charge of said accumulation-of- 
electricity equipment fed back the charging current with said bidirectional mold pressure-up chopper 
equipment, and was enabled with the current of arbitration. 

[0021] In order to attain said purpose, invention corresponding to claim 9 is constituted as follows. 
That is, the power source for driving said motor is the motor control unit according to claim 1 which 
made the DC power supply of this input share-ize with said bidirectional mold pressure-up chopper 
equipment, when the inverter section from which a class differs is combined. 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

[0023] Drawing 1 is the circuit diagram showing the 1st operation gestalt of the motor control unit 
concerning this invention, and carries out additional arrangement of the bidirectional mold pressure- 
up chopper section 2 which becomes the Prior art of a schematic diagram 1 1 from an inductance L, a 
switching device, IGBTT1 and T2, and diodes Dl and D2 between a dc-battery 1 and a smoothing 
capacitor 3, for example, an electrolytic capacitor. [ for example, ] 

[0024] Drawing 2 is a circuit diagram for explaining the relation of the control section 5 of IGBTT1 
and T2 to bidirectional mold pressure-up chopper section 2 list. The bidirectional mold pressure-up 
chopper section 2 specifically connects the collector of IGBTT1, and the source of IGBTT2, as 
shown in drawing 2 . Diode Dl is connected to the source and the collector of IGBTT1 at reverse 
juxtaposition. Diode D2 is connected to the source and the collector of IGBTT2 at reverse 
juxtaposition. The end of Reactor L is connected to the node list of diodes Dl and D2 at the node of 
IGBTT1 and T2, the other end of Reactor L is connected to the anode plate of a dc-battery 1, and the 
cathode of a dc-battery 1 is connected to the anode of the collector and diode D2 of IGBTT2. 
[0025] The electrical potential difference (electrical-potential-difference feedback value) which 
inputs the current (current feedback value) which detected the current which flows to a dc-battery 1 
with the current detector 7, for example, a current transformer, and is impressed to an electrolytic 
capacitor 3 is inputted into a control section 5, and, as for a control section 5, a gate signal is given to 
it to the gate of IGBTT1 and IGBTT2 by PWM control. 

[0026] It is a block diagram for explaining the detail of the control section 5 of drawing 3 , and in 
order to control PN electrical potential difference to the electrical-potential-difference command of 
arbitration, the electrical-potential-difference feedback signal is inputted into the comparator 12. 
Thereby, PN power surge at the time of descent and motor regeneration of PN electrical potential 
difference at the time of the power running of a motor 6 can be stopped, and an electrical potential 
difference can be stabilized. 

[0027] PN voltage deviation which is the output of a comparator 12 is inputted into a PI control 
machine and the controller 8 equipped with the limiter, a current command is called for within a 
controller 8, this current command and a current feedback signal are inputted into a comparator 13, 
and the current deflection obtained by the comparator 13 is inputted into a power amplifier 10 
through the PI control machine 9. Thus, by preparing a limiter in a current command, the overcurrent 
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of IGBTT1, IGBTT2, and a dc-battery 1 can be prevented. 

[0028] Here, ON of IGBTT1 and IGBTT2 and an off duty are determined with the output value of 
the PI control machine 9. The part of a power amplifier 10 hits IGBTT1 and IGBTT2. For example, 
the electrolytic capacitor 3 between PN to a current flows out [ the inverter section 4 ] at the time of 
power running, an electrical potential difference falls, an error with PN electrical-potential- 
difference command produces it, the error is amplified with the PI control vessel 9, the current 
command to the electrolytic capacitor 3 between PN from a dc-battery 1 occurs, an error with current 
feedback is amplified with the following PI control vessel 9, and many currents are supplied for the 
duty of ON of IGBTT2 to an electrolytic capacitor 3 from breadth. 

[0029] When the motor rotational speed shown in Wl of drawing 4 is low, required PN electrical 
potential difference may also be low. If PN electrical potential difference is low, switching loss will 
decrease. Therefore, if the approach (PN electrical potential difference is lowered at the time of a 
low speed) of carrying out adjustable [ of the PN electrical-potential-difference command ] with the 
rate of a motor 6 is used, the switching loss of not only the bidirectional mold chopper section but 
the inverter section 4 can be reduced, and energy saving will become possible. When the motor 
rotational speed shown in W2 of drawing 4 is high, PN electrical potential difference is made not to 
become beyond the set point, and proof-pressure protection of IGBT is performed. 
[0030] If actuation of the switching device at the time of power running is explained, and IGBTT2 
turns on, a current will flow from a dc-battery 1 to Reactor L. In this way, when it is the value which 
exists although it continues increasing, a reverse electromotive voltage will arise so that a current 
may continue flowing to Reactor L, and a current will flow into the electrolytic capacitor 3 between 
the power-source bus-bars PN through diode Dl, if it turns off IGBTT2. Even if the electrical 
potential difference between PN is high, since the reverse electromotive voltage according to it 
arises, a pressure up becomes possible. If it carries out adjustable [ of the period of ON of IGBTT2, 
and the period of OFF ], the electrical potential difference between PN is controllable to any value. 
[0031] At the time of regeneration, although a current flows from the inverter section 4 to an 
electrolytic capacitor 3 and the electrical potential difference between PN rises, if IGBTT1 turns on, 
a current will flow through IGBTT1 and Reactor L from an electrolytic capacitor 3, and it will flow 
into a dc-battery 1. Although a current continues increasing, if IGBTT1 is turned off at the time of a 
certain value, a current will flow into a dc-battery 1 through diode D2. At this time, a current 
continues reduction. If it carries out adjustable [ of the period of ON of IGBTT1, and the period of 
OFF ], an average current can be controlled and PN electrical potential difference can be controlled 
also by the time of regeneration to any value. 

[0032] According to the operation gestalt described above, since additional arrangement of the 
bidirectional mold pressure-up chopper section 2 was carried out like drawing 1 , the following 
operation effectiveness is acquired. 

[0033] (1) If the pressure up of the electrical potential difference of a dc-battery 1 is carried out using 
the bidirectional mold pressure-up chopper section 2, the electrical potential difference impressed to 
AC motor 6 can be made high (the inverter circuit part and general-purpose AC servo motor of a 
general-purpose servo amplifier can use it as it is.). 

(2) If capacity of an electrolytic capacitor 3 is not enlarged in order that the inverter section 4 may 
accumulate power in the electrolytic capacitor 3 between the power-source bus-bars PN when turned 
by the force from the time of motor moderation, or a load, it will go up beyond a limitation with the 
electrical potential difference between the power-source bus-bars PN. Although the resistor 27 
needed to be made to consume this using a resistor 27 like a Prior art and the switching device 28, 
for example, IGBT, of drawing 8 and the rise of an electrical potential difference needed to be 
suppressed, in order to charge a dc-battery 1 in the bidirectional mold pressure-up chopper section 2, 
the resistor 27 and IGBT28 of the rise of direct current voltage which there are not and suppress a 
rise are also unnecessary. 

[0034] (3) In order to carry out power regeneration at a dc-battery 1, a smoothing capacitor 3, for 
example, an electrolytic capacitor, is not large capacity, and it ends. 

[0035] (4) Although AC motor 6 with a high electrical potential difference is controlled, the high- 
pressure dc-battery 1 is unnecessary, the safety at the time of exchange of a dc-battery 1 becomes 
high, and maintenance nature improves. 
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[0036] Drawing 5 adds the converter section 1 1 which consists of diodes Dl 1-D16, and the 
configuration of a control section 5 is made be a circuit diagram for explaining the 2nd operation 
gestalt of the motor control unit of this invention, and to be the following in the motor control unit of 
drawing 1 , so that a source power supply can be used. Thus, by constituting, two kinds of usage, a 
dc-battery 1 and a source power supply, becomes possible, and practicality increases. 
[0037] Drawing 6 is the block diagram showing the configuration of the control section 5 of drawing 
5 , and adds comparators 16 and 20, AND circuit 17, the 2 interlock switches 18 that consist of 
normally open contact 18a and normally-closed contact 18b, and a switch 19 to the control section 5 
of drawing 3 . 

[0038] Both deflection is inputted into one input terminal of AND circuit 17, the source-power- 
supply electrical-potential-difference supervisory signal from the source-power-supply electrical- 
potential-difference monitor means which is not illustrated to the input terminal of another side of 
AND circuit 17 is inputted, an electrical -potential-difference feedback value and PN clamp voltage 
command (=PN electrical-potential-difference command +alpha) are inputted, when both signals of 
both exist in a comparator 16, AND conditions are satisfied in it, and specifically, actuation of the 2 
interlock switch 1 8 switches to it. Normally-closed contact 1 8b opened when a charging current 
command is inputted into normally open contact 1 8a closed when a signal is outputted from AND 
circuit 17 and a signal is outputted to it from AND circuit 17 is connected at the node of a controller 
8 and a comparator 13. 

[0039] The end is connected to the other end (a different terminal from the terminal into which a 
charging current command is inputted) of normally open contact 18a, and the other end of a switch 
19 is connected with normally-closed contact 18b for the switch 19 which the electrical potential 
difference of a overcharge clamp voltage command and a dc-battery 1 is inputted into two input 
terminals of a comparator 20, and is opened with the output from a comparator 20 at the node of a 
comparator 13. 

[0040] Thus, since the control section 5 is constituted, a dc-battery 1 can be charged by the current 
command of arbitration. Moreover, when it is detected that the source power supply was connected, 
it is possible to separate an armature- voltage control loop formation and to charge a dc-battery 1 by 
the current command of arbitration. Furthermore, when PN electrical potential difference rises by 
moderation of a motor 6 etc. and a certain electrical potential difference is exceeded, armature- 
voltage control can be started and it can control on the electrical potential difference of arbitration. 
Moreover, since overcharge of a dc-battery 1 is prevented, the electrical potential difference of a dc- 
battery 1 can be supervised, and a charging current command can be cut. Since it stated above, a dc- 
battery 1 can always be charged by the source power supply also during motor operation from the 
first during a motor halt. 

[0041] Although (alternating current AC) 200V were targetted for the operation gestalt of drawing 5 
as a source power supply, in the case of alternating current 100V, it becomes possible by replacing 
the converter section 1 1 of drawing 5 with a voltage doubler rectifier circuit. 

[0042] The power which generated the power plant which consists of the engine 14 and DYNAMO 
15 of an automobile with this power plant instead of the source power supply of drawing 5 as a 
modification of the operation gestalt of drawing 5 by connecting with the power-source bus-bars P 
and N through diode D17 can also be used. 

[0043] Drawing 7 is the circuit diagram showing the 3rd operation gestalt of this invention, can 
share-ize the DC power supply of the AC200V inverter sections 41 and 42 and the AC400V inverter 
section 43 using the bidirectional mold pressure-up chopper section 2, and can operate AC200V AC 
motors 61 and 62 and AC400V AC motor 63 which are connected to the inverter sections 41, 42, and 
43, respectively. 

[0044] this — a case — DC power supply — 21 — ****** — AC — 200 — V — rectification — a power 
source — or - a dc-battery - DC — 280 — V - using it - DC power supply - 21 - an output side — 
both directions — a mold — a pressure up — a chopper — the section — two — a list — an inverter — the 
section — 41 — 42 — an input side — between — **** — large capacity — a capacitor — for example, — 
an electrolytic capacitor — (— CE — ) — 22 — connecting — having . 

[0045] In the thing of such a configuration, the bidirectional mold pressure-up chopper section 2 
carries out the pressure up of direct-current-voltage abbreviation 280V to electrical-potential- 
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difference extent (about 560 V) which carried out rectification smooth [ of alternating current 
400V ]. If the thing of the operation gestalt of drawing 3 is used as a control section in this case, 
when alternating current 400V motor 63 is regeneration, energy is charged by the electrolytic 
capacitor 22, and the motors 61 and 62 which are alternating current 200V can use as energy at the 
time of power running. 

[0046] Moreover, even if it is a motor 63 conversely at the power running time and is motors 61 and 
62 at the regeneration time, it can use as regeneration energy. On the other hand, like this operation 
gestalt, by the Prior art which does not carry out the bidirectional mold pressure-up chopper section 
2, in order to use the transformer which carries out a pressure up to alternating current 400V, the 
converter section of an exception is needed, and regeneration energy will be consumed by resistance 
at the time of motor regeneration. 

[0047] This invention is not limited to the operation gestalt described above, deforms as follows and 
can be carried out. The switching device which constitutes the bidirectional mold pressure-up 
chopper section 2 may consist of not only IGBT but power metal-oxide semiconductor field effect 
transistor (an MOS mold field-effect transistor, MOS: metal oxide semiconductor) etc. 
[0048] Furthermore, if the charge which has predetermined capacity, such as not only this but an 
electric double layer capacitor or an electrolytic capacitor, is possible for the dc-battery 1 connected 
to the input side of the bidirectional mold pressure-up chopper section 2, it is good anything. 
[0049] Here, the principle of an electric double layer capacitor is explained. An electric double layer 
capacitor uses the phenomenon of an "electric double layer" in which the electrical and electric 
equipment is stored in the field where a different two phase like a solid-state and a liquid touches. 
The electrical potential difference which is extent by which the electrode of a pair is dipped and 
electrolysis is not generated into an ionicity solution is applied (if electrolysis takes place, it will stop 
working as a capacitor). Then, the front face of each electrode is adsorbed in ion, and the electrical 
and electric equipment of plus and minus is stored in it (charge). If the electrical and electric 
equipment is emitted outside, the ion of positive/negative will separate from an electrode and will 
return to a neutralization condition (discharge). 
[0050] 

[Effect of the Invention] As a full account was given above, although a motor with a high electrical 
potential difference is controlled according to this invention, a high-pressure dc-battery is 
unnecessary, the safety at the time of dc-battery exchange becomes high, maintenance nature 
improves, and the motor control unit energy saving and whose small lightweight-ization are attained 
can be offered. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the capacitor which carries out the pressure up of the direct current voltage which the 
accumulation-of-electricity equipment which generates predetermined direct current voltage, and 
said accumulation-of-electricity equipment generate, is connected with the bidirectional mold 
pressure-up chopper equipment which acquires the power source for driving a motor based on this 
pressure-up electrical potential difference between the power sources for driving said bidirectional 
mold pressure-up chopper equipment and said motor, and carries out smooth [ of output quantity of 
electricity of this bidirectional mold pressure-up chopper equipment ] — since — the motor control 
unit become. 

[Claim 2] Said bidirectional mold pressure-up chopper equipment is a motor control unit according 
to claim 1 which is what operates so that it supplies power to the power-source side for driving said 
motor from said accumulation-of-electricity equipment when said motor is in a power running 
condition, and power may be stored in said accumulation-of-electricity equipment, when said motor 
is in a regeneration condition. 

[Claim 3] Said accumulation-of-electricity equipment is a motor control unit according to claim 1 
which consists of the dc-battery which can be charged, capacitors, or such combination. 
[Claim 4] The power source for driving said motor is a motor control unit according to claim 1 
which consists of the inverter section which changes a direct current into an alternating current. 
[Claim 5] Said bidirectional mold pressure-up chopper equipment is a motor control unit according 
to claim 1 which is what controls this output voltage to the alternating voltage which the power 
source for driving said motor needs according to the rate of said motor. 

[Claim 6] The motor control unit according to claim 1 which put side by side what consists of the 
converter sections or the power plants which change a source power supply into said bidirectional 
mold pressure-up chopper equipment at a direct current, or such combination. 
[Claim 7] Said bidirectional mold pressure-up chopper equipment is a motor control unit according 
to claim 1 which this output voltage is fed back and is a configuration controllable to any value about 
an electrical potential difference. 

[Claim 8] It is the motor control unit according to claim 1 whose charge of said accumulation-of- 
electricity equipment fed back the charging current with said bidirectional mold pressure-up chopper 
equipment, and was enabled with the current of arbitration when juxtaposition connection of the 
converter section which changes an alternating current into the output side of said bidirectional mold 
pressure-up chopper equipment at a direct current was made. 

[Claim 9] The power source for driving said motor is the motor control unit according to claim 1 
which made the DC power supply of this input share-ize with said bidirectional mold pressure-up 
chopper equipment when the inverter section from which a class differs was combined. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The main circuit Fig. of the motor control unit concerning the 1st operation gestalt of 
this invention. 

[Drawing 2] The circuit diagram for explaining the bidirectional mold pressure-up chopper section 
of drawing 1 . 

[Drawing 3 ] The circuit diagram for explaining the control section of drawing 1 . 
[Drawing 4] The property Fig. of the motor rotational speed for explaining the operation 
effectiveness of the operation gestalt of drawing 1 , and PN electrical potential difference. 
[Drawing 5] The main circuit Fig. of the motor control unit concerning the 2nd operation gestalt of 
this invention. 

[Drawing 6] The circuit diagram for explaining the control section of drawing 5 . 

[Drawing 7] The main circuit Fig. of the motor control unit concerning the 3rd operation gestalt of 

this invention. 

[Drawing 8] The main circuit Fig. of the motor control unit of the 1st conventional example. 
[Drawing 9] The main circuit Fig. of the motor control unit of the 2nd conventional example. 
[Description of Notations] 

1 — Dc-battery 

2 — Bidirectional mold pressure-up chopper section 

3 — Smoothing capacitor, for example, a decomposition capacitor 
4, 41, 42, 43 — Inverter section 

1 1 — Converter section 

5 — Control section 

6, 61, 62, 63 - AC motor 

7 — Current detector, for example, a current transformer 

8 — PI control machine + limiter 

9 — PI control machine 

10 — Power amplifier 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



